Control of plasmonic response by dielectric function engineering
Doojae Park1, Ryan. P. Smith2 and Soo Bong Choi3*
1 Department of Physics, Hallym University, Chuncheon, Korea

2Department of Physics, California State University, CA, USA

3Department of Physics, Incheon National University, Incheon 443-803, Korea
*sbchoi@inu.ac.kr
The surface plasmon polariton on the metal/dielectric interface has been studies in many aspects of light-matter interaction. Especially, the sensitive dependency of geometry of nano structures give rise to the development of sensing devices in material science, bio detection, chemical detections, etc. However the geometry gives degree of freedom to control of the plasmonic responses, the designing of dielectric constant around the metal structure was limited by detection. Due to the evanescent nature of surface plasmon, conventional microscope cannot measure the propagation of surface plasmon directly. The most common technique to detect the surface plasmon between air/metal interface is the Nearfield Scanning Optical Microscope (NSOM). The non-contact mode of operation would not be applied in liquid environment, so it has been an obstacle to design and detect the plasmonic respopnses with various dielectric materials.[1,2] 
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To avoid the probe scanning technique, we developed wet-NSOM by introducing hybrid mode operation between fast scan and hoping. With the wet NSOM measurement, the plasmonic structure can be truly analized by introducing the dielectric function of surrounding materials. The resonant reponse of SPP in water(n=1.33) was disappeared in dry condition(Air n=1). 
Figure 1 Topography(left), resonant plasmonic pattern(middle), non-resonant plasmonic pattern(right)
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